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Abstract This study examined the effects of appraisal of
sexual stimuli on sexual arousal in women with superﬁcial
dyspareunia (n = 50) and sexually functional women (n =
25). To elicit different appraisals of an erotic ﬁlm fragment,
participants received an instruction prior to viewing it, with a
focus on genital pain or on sexual enjoyment. A neutral ins-
truction served as a control condition. Assignment to instruc-
tionconditionwasrandomized.Genitalarousal(vaginalpulse
amplitude) and self-report ratings of affect and genital sen-
sations were obtained in response to the erotic stimulus. As
predicted,appraisaloftheeroticstimulusaffectedgenitalres-
ponding, albeit marginally signiﬁcant. Follow-up tests indi-
cated that women who received the genital pain instruction
responded with marginally signiﬁcant lower genital arousal
levels than women who received the sexual enjoyment ins-
truction (d = 0.67). A signiﬁcant instruction effect for nega-
tive affect was found, signifying that negative affect ratings
were highest afterthegenitalpaininstructionandlowestafter
the sexual enjoyment instruction (d = 0.80). A marginally
signiﬁcant group by instruction interaction effect was ob-
served for positive affect, indicating that women with dyspa-
reunia reported signiﬁcantly less positive affect than controls
after the sexual enjoyment instruction (d = 1.48). Whereas
women with dyspareunia reported overall marginally signiﬁ-
cantmorenegativeaffectthancontrols(d = 0.48),therewere
no differences in genital responsiveness between groups.
These results provided preliminary evidence for the modula-
tory effects of appraisal ofsexual stimuli on subsequent geni-
tal responding and affect in women with and without sexual
complaints.
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Introduction
Most people have expectations of enjoyment when encoun-
tering a sexual situation, although some people, under the
same circumstances, experience fear, disgust, and other neg-
ative emotions. Apparently, one and the same stimulus event
maybeevaluatedor‘‘appraised’’indifferentorevenopposite
ways. Appraisal refers to the mechanisms which give a
stimuluseventemotionalmeaningandiswidelyheldtoshape
experiential/emotional,physiological,andbehavioralrespon-
sestostimulusevents(e.g.,Cacioppo,Berntson,Larsen,Poe-
hlmann, & Ito, 2000). Also, current information processing
modelsonsexualarousal(Janssen,Everaerd,Spiering,&Jan-
ssen,2000;Laan&Janssen,2007;b u ts e ea l s oB a r l o w ,1986;
Basson, 2002) posit that the appraisal of a sexual cue is im-
portant in determining whether or not a full-blown sexual
responsewilloccur.Thismeansthatindividualswhoappraise
a sexual cue positively are hypothesized to maintain their
attention to it. This, in turn, will further enhance autonomic
arousal resulting in adequate genital sexual responding toge-
therwithasubjectiveexperienceofsexualarousal.Incontrast,
individuals who appraise sexual stimuli in a predominantly
negative way are thought to be more likely to attend to non-
sexual,threateningcues(e.g.,performancerelatedconcernsor
anticipated pain during intercourse) which minimizes further
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ingstimulimaysubsequentlyleadtolowlevelsofgenitaland
subjective sexual arousal which interferes with adequate sex-
ualfunctioning(e.g.,Barlow,1986;Janssenet al.,2000;Laan
&J a n s s e n ,2007; Sbrocco & Barlow, 1996).
Inwomen,lackofgenitalsexualarousalmayleadtovaginal
dryness. One of the most prevalent female sexual dysfunc-
tions is dyspareunia (i.e., persistent or recurrent genital pain
associated with intercourse), in which vaginal dryness in
combinationwithenhancedpelvicﬂoormuscletoneishypo-
thesized to play an important role in the onset and/or main-
tenance of this medically unexplained condition (Spano &
Lamont,1975;terKuile&Weijenborg,2006;vanLunsen&
Ramakers, 2002).
There are some indications that a negative appraisal of
sexual stimuli is implicated in dyspareunia given the obser-
vation that symptomatic women have consistently reported
morenegativecognitive-affectiveevaluationsofsexualenco-
unters than women without sexual complaints (Brauer, ter
Kuile, Laan, & Trimbos, 2008; Nunns & Mandal, 1997;v a n
Lankveld, Weijenborg, & ter Kuile, 1996). Further support
was obtained in an experimental study in which women with
and without dyspareunia were threatened to receive painful
stimuliduringexposuretoaneroticﬁlmfragment(Brauer,ter
Kuile, Janssen, & Laan, 2007). As compared to a control
condition consisting of an erotic ﬁlm without simultaneous
threat, diminished genital arousal was observed in both gro-
ups of women in the threat condition. The erotic ﬁlm in the
threat condition also evoked more negative affect in both
groupsofwomen.Theseﬁndingssuggestthatthethreatening
context in which the erotic stimulus was shown adversely
inﬂuenced the meaning of that stimulus, resulting in dimin-
ished genital arousal and stronger negative affect.
Along the same lines, several experimental manipulations
(e.g.,suppression,performancedemand,sexualscripts,stress)
insexuallyfunctionalwomenhaveresultedindifferentlevels
of genital and subjective sexual arousal relative to control
conditions(e.g.,Kuffel&Heiman,2006;Laan,Everaerd,van
Aanhold,&Rebel,1993;terKuile,Vigeveno,&Laan,2007).
For instance, Beck and Baldwin (1994) asked sexually func-
tional women to suppress sexual arousal through any means
other than looking away from the screen on which an erotic
ﬁlm fragment was presented. Women who successfully sup-
pressed their genital arousal responses reported the use of
negativecognitiveevaluationsregardingtheﬁlmorthesexual
acts,suchas‘‘Iimaginedthatshe[theactress]wasinpain.’’In
other words, a negative (re-) appraisal of the sexual stimulus
inhibited subsequent genital responding.
Corresponding with the above outlined model on sexual
arousal,these cumulative ﬁndings suggest that experimental
manipulations bias the way sexual stimuli are appraised,
which, in turn, inﬂuences genital responses and subjective
reports (Janssen et al., 2000; Laan & Janssen, 2007).
Suggestive as these observations may be, they provide no
direct support for the assumption that appraisal inﬂuences
genital and subjective sexual arousal. Perhaps othercognitive
(e.g.,distraction)orphysiologicalmechanisms(e.g.,enhanced
sympatheticnervoussystemactivation)were(tosomeextent)
responsibleforthedissimilarlevelsofgenitalarousalinexper-
imental versus control conditions. Despite a growing body
of literature describing how appraisal mechanisms modulate
physiological responses and emotional reactions to other
emotional stimuli (for a review, see Ochsner & Gross, 2005),
wedonotknowofanydirectempiricalassessmentoftheinﬂu-
ence of appraisal of sexual stimuli on genital and subjective
sexualarousalinwomen.Therefore,thepurposeofthepresent
study was to experimentally manipulate directly the appraisal
of a sexual stimulus in order to study its effects on sexual
arousal in women with and without dyspareunia.
Relyingonresearchinotherﬁeldsofpsychologythathave
shown that the appraisal of one and the same stimulus can be
successfullymanipulatedbyprovidingdiscrepantinformation
regarding that stimulus (cf. Arntz & Claassens, 2003; Lamm,
Batson, & Decety, 2007; Mosely & Arntz, 2007), the present
study used a similar methodology. All participants were pre-
sented with an erotic ﬁlm fragment depicting explicit hetero-
sexual intercourse, in which the actress was behaving ambig-
uously.Thatis,itwasnotobviouswhethersheenjoyedhaving
intercourseorthat she disliked it andmaybe experienced itas
painful.Priortoviewing,participants weregivenoneofthree
instructions. In the genital pain instruction, participants were
informed that the actress’ behavior reﬂected expressions of
genital pain. In the sexual enjoyment instruction they were
told that her behavior was indicative of enjoyment and plea-
sure. Also a control condition was created, in which no spe-
ciﬁc information regarding the actress’ behavior was given.
The genital pain instruction prior to the erotic stimulus was
chosenasananalogueoftheexpectationofexperiencingpain
during intercourse as assumed to exist in women with dys-
pareunia (e.g., Payne, Binik, Amsel, & Khalife, 2005; Spano
&Lamont,1975;terKuile&Weijenborg,2006),whereasthe
sexual enjoyment instruction was used as an analogue to the
expectation of experiencing enjoyment during intercourse in
sexually functional women.
Inconjunctionwithcurrentinformationprocessingmodels
on sexual arousal (Janssen et al., 2000; Laan & Janssen,
2007),itwaspredictedthat,ofallthreeinstructionconditions,
thepaininstructionwouldresultinthelowestlevelsofgenital
arousal and the sexual enjoyment instruction in the highest
levels.Withrespecttosubjectivereportsofaffect,participants
were predicted to report the highest level of negative affect
and lowest level of positive affect in the genital pain instruc-
tion condition, whereas the reverse pattern was expected for
the sexual enjoyment instruction condition. Based on the
assumption that the modulatoryeffects of appraisal on sexual
arousal refer to a general mechanism, we hypothesized the
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ing to point in the same direction for both women with dys-
pareuniaandsexuallyfunctionalwomen.Furthermore,explo-
ratoryanalyseswereconductedtoinvestigatewhetherwomen
with dyspareunia differed from controls in their genital aro-
usal levels and subjective reports.
Method
Participants
The study sample consisted of 50 women with dyspareunia
and 25 women without sexual complaints. These women had
taken part in a psychophysiological study on sexual arousal
andwereimmediatelyfollowingtheexperimentalassessment
invited to stay and participate in the present study. All par-
ticipants gave their informed consent for the present study
and participated. The objective of the preceding study was to
investigate whether women with dyspareunia and sexually
functionalwomendifferedintheirgenitalandsubjectivesex-
ual arousal responses to visual sexual stimuli, including coi-
tus (Brauer, Laan, & ter Kuile, 2006). With respect to the
present study, participants were informed that the purpose
wastoevaluateneweroticstimulusmaterialsonitssuitability
for a future study. The Local Ethics Committee of the Leiden
University Medical Center approved both studies.
The inclusion criterion for women with dyspareunia was
complaints of superﬁcial (introital) dyspareunia in minimally
50% of intercourse attempts for at least 6 months. Exclusion
criteria for women with dyspareunia weresomaticconditions
responsible for dyspareunia (e.g., active vulvovaginal infec-
tions), generalized vulvodynia (unprovoked chronic vulvar
burning, itching or irritation in the whole vulvar region), and
lifelong vaginismus. Vulvar vestibulitis syndrome (VVS),
recently redeﬁned as provoked vestibulodynia (Edwards,
2004), was not an exclusion criterion since the etiology of
VVS remains largely unknown (Lotery, McClure, & Galask,
2004). Women without sexual complaints were included if
they had had no sexual complaints for at least 1 year, were
sexuallyactiveincludingintercourse,hadhadtheirﬁrstcoital
experience more than a year ago, and had partners without
severe sexual complaints that could impede intercourse.
Women from both groups were excluded if any of the fol-
lowing applied: pregnancy or lactation; a diagnosis of affec-
tive, psychotic or substance related disorder according to
DSM-IV-TR (American Psychiatric Association, 2000); and
having undergone a hysterectomy or prolapse surgery.
Thescreeningprocedurewasalreadyconductedinadvance
of the preceding study. Following an initial telephone screen-
ing, women underwent subsequent screening at the Sexology
Outpatient Clinic of the Department of Gynecology of a uni-
versity medical center to determine further suitability for the
study. Screening consisted of a structured sexual function int-
erview, a DSM-IV-TR based semi-structured psychiatric inter-
view (MINI International Neuropsychiatric Interview [MINI];
Lecrubieret al.,1997;Sheehanet al.,1997),andastandardized
gynecological examination for sexual pain disorders (see de
Kruiff, ter Kuile, Weijenborg, & van Lankveld, 2000).
Of 113 women who responded to the advertisements, 84
(74%) women appeared eligible during the ﬁrst telephone
interviewandwerefurtherscreenedattheSexologyOutpatient
Clinic. Of 57 screened women with dyspareunia, 4 (7%) were
excludedand3(5%)eligiblewomenwithdrewfromthestudy.
Oftheexcludedsymptomaticwomen,onewasdiagnosedwith
lifelong vaginismus during the physical examination and one
wasdiagnosedwithvulvodynia.Thethirdwomanexperienced
pain during less than 50% of intercourse attempts. The fourth
womanwasexcludedbecausesheexperienceddifﬁcultieswith
comprehending the questions during the interview and with
completing the questionnaires. Of the women with dyspareu-
nia whowithdrew,oneexplained that she wasafraidofinsert-
ing the vaginal photoplethysmograph. The second woman be-
cameseverelyillandthethirdonewithdrewwithoutofferinga
reason. Of 27 screened women without sexual complaints, 25
(93%)were eligible. One ineligible woman had hadﬁrst coital
experience less than 1 year ago. The other woman was diag-
nosedwithdepressivedisorder.Womenwhowithdreworwere
excluded after screening were paid €12.50.
At the end of the psychophysiological assessment of the
preceding study, participants were presented with a 9 min
neutral ﬁlm clip as a return to baseline measurement. The last
minute was used as the new VPA baseline level. After the
participanthadgivenherinformedconsenttoparticipateinthe
present study, she was presented with one of the three
instructionsfollowedbytheeroticﬁlmclip.Self-reportratings
of affect and genital sensations were collected immediately
afterexposuretotheeroticstimulus.Next,thecredibilityofthe
genitalpainandsexualenjoymentinstructionswasassessedas
a manipulation check. Participants received a compensatory
fee of €50 for completing the entire procedure. Travelling
expenses were also reimbursed.
Table 1 shows the demographic and complaint character-
istics. The mean age of women with dyspareunia was 28.2
years(SD = 6.7)andofcontrols26.6 years(SD = 7.5).There
were no signiﬁcant group differences with respect to age,
relationship duration, and parental status. In contrast to con-
trols, a signiﬁcantly larger percentage of women with dyspa-
reunialivedtogetherwiththeirpartner.Theaveragedurationof
dyspareunia was 6.2 years (SD = 4.2). Twenty-three (47.9%)
symptomatic women had experienced genital pain since ﬁrst
intercourse, and 31 (64.6%) symptomatic women were diag-
nosed with VVS (provoked vestibulodynia).
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Instructions
In the experimental conditions, participants were informed
that the actress’ behaviors reﬂected either expressions of
genital pain (genital pain instruction condition) or sexual
enjoyment (sexual enjoyment instruction condition). In the
control condition, an instruction was given in which no spe-
ciﬁcinformationregardingtheactress’behaviorwasprovided
(neutral instruction condition). By means of a blocked ran-
domizationprocedure,participantswereassignedtooneofthe
three instructions. The instruction was conveyed by the
experimenter via an intercom. The genital pain instruction
was: ‘‘At the moment, we are preparing another study for
which we selected an erotic fragment. Up till now, several
womenhavewatchedthisfragment.Someofthemtoldusthat
theyhadtheimpressionthattheactresswasexperiencingpain
during intercourse and that she shouted because she felt pain.
We would like you to watch this video as well and rate it
afterwards. We are interested in your opinion.’’ The sexual
enjoymentinstructionwas:‘‘Atthemoment,wearepreparing
another study for which we selected an erotic fragment. We
havechosenthisfragmentbecausewehadtheimpressionthat
the actress really enjoyed having intercourse. We would like
you to watch this video as well and rate it afterwards. We are
interested in your opinion.’’ The neutral instruction was: ‘‘At
the moment, we are preparing another study for which we
selected an erotic fragment. We would like you to watch this
video as well and rate it afterwards. We are interested in your
opinion.’’
Stimulus Materials
A neutral and a sexual ﬁlm clip with sound were used. The
neutral video clip was taken from Die Salzma ¨nner von Tibet,a
documentary about a nomadic tribe in Tibet. The duration of
the neutral ﬁlm clip was 9 min. The erotic video clip was
selected from O n eS i z eF i t sA l l , a so-called women-friendly
erotic ﬁlm directed by Candida Royalle (Laan, Everaerd, Van
Bellen, & Hanewald, 1994). The sex stimulus was taken from
theﬁrstsceneoftheﬁlmandlasted3 min.Thesexclipdepicted
an intercourse scene with explicit penis in vagina movements.
The actress in the ﬁlm was behaving ambiguously: it was not
obvious whether she enjoyed having intercourse or that she
disliked it and maybe experienced it as painful. Although the
actress encouraged the actor verbally, her nonverbal behavior
suggested the opposite (e.g.,cramping, pushingthe actor away
during initial penetration). The sounds she produced could be
interpreted as either an expression of enjoyment or as an
expression of pain.
Manipulation Check
Inordertoassurethecredibilityofthe genitalpainandsexual
enjoyment instructions, two face-valid open questions were
used. Participants in the genital pain instruction were asked:
‘‘Prior to watching the ﬁlm fragment, we informed you that
several women who have already seen this fragment thought
that the female actress was experiencing pain during inter-
courseandthatsheshoutedbecauseshefelthurt.Whatisyour
opinion about the actress’ behavior?’’ Participants in the
sexualenjoymentinstructionconditionwereasked:‘‘Wehave
Table 1 Demographic and
sexual function characteristics
Note: VVS, Vulvar Vestibulitis
Syndrome; FSFI, Female Sexual
Function Index
* p\.01
Characteristics Dyspareunia (n = 48) Controls (n = 24) v
2 or t
MS D M S D
Age (years) 28.2 6.7 26.6 7.5 t = 0.95
Duration relation (years) 6.4 4.8 4.9 7.3 t = 1.05
Married/co-habiting, N (%) 38 (79.2) 10 (41.7) v
2 = 10.13*
Children, N (%) 5 (10.4) 4 (16.7) v
2 = 0.57
Duration dyspareunia (years) 6.2 4.2 –
Onset dyspareunia
Lifelong, N (%) 23 (47.9) –
Diagnosis of VVS, N (%) 31 (64.6) –
FSFI subscales
Desire 2.6 1.1 4.1 1.0 t =- 5.72*
Arousal 3.1 1.7 5.1 1.3 t =- 5.70*
Lubrication 3.4 1.8 5.6 1.3 t =- 6.16*
Orgasm 3.4 1.9 4.9 1.6 t =- 3.49*
Satisfaction 3.3 1.3 5.5 0.5 t =- 10.48*
Pain 1.2 1.3 5.6 1.3 t =- 13.68*
Total score 17.1 6.8 30.9 5.8 t =- 9.09*
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actressreallyenjoyedhavingintercourse.Whatisyouropinion
about the actress’ behavior?’’ Participants in the neutral con-
dition were asked if they had any comments on the ﬁlm
fragment. All participants were requested to write down their
answer.
Genital Sexual Arousal
To measure genital arousal, vaginal pulse amplitude (VPA)
was assessed by a vaginal photoplethysmograph. The pho-
toplethysmograph is a menstrual tampon-sized device, con-
taining an orange-red light source and a photocell. The light
source illuminates the capillary bed of the vaginal wall and
thephototransistorrespondstothelightbackscatteredbythe
vaginal wall and the blood circulating within it. When the
signal is connected to an alternating current (AC) ampliﬁer,
VPA is measured, which reﬂects the phasic changes in vagi-
nal engorgement accompanying each heart beat, with larger
amplitudes reﬂecting higher levels of vaginal vasoconges-
tion. For a detailed description of this measure, see Laan,
Everaerd, and Evers (1995). During the experimental ses-
sion, VPA was continuously recorded. VPA was sampled at
20 Hz across baseline and subsequent trials. A two-pass algo-
rithmforautomaticartefactremoval(MolenkampTechnical
SupportGroup,UniversityofAmsterdam)wasusedtoanalyze
the VPA data. After artefact deletion, peak-to-trough ampli-
tude was calculated for each remaining pulse. Depth of the
probe and orientation of the light source were controlled by a
plate attachedtothecablewithin5 cm of thelightsensor.Par-
ticipants were instructed to insert the probe such that the plate
touched their labia. The probe and plate were disinfected by
means of a plasma sterilization procedure between uses.
Subjective Self-Report
Immediately following the erotic ﬁlm clip, the participant was
askedtoassessona7-pointLikertscalethedegreetowhichshe
was experiencing negative affect (six items, e.g., disgust and
shame), positive (ﬁve items, e.g., excited and longing), and
genital sensations (six items, e.g., genital pulsing and throb-
bing). The extremes of the7-point scales were ‘‘notat all’’and
‘‘verystrong.’’These17itemsweretakenfromaquestionnaire
constructed by Heiman and Rowland (1983).
Assessment of Sexual Function
Attheendofthesexologicalscreening,participantscompleted
the Female Sexual Function Index (FSFI; Rosen et al., 2000).
The FSFI is a brief self-report measure composed of six sub-
scales: desire, arousal, lubrication, orgasm, satisfaction, and
pain. Based on a Dutch sample consisting of approximately
350 women with and without sexual complaints, the internal
consistency and stability of the FSFI were found to be satis-
factory to good. The FSFI’s ability to discriminate between
sexuallyfunctionalanddysfunctionalwomenwasexcellentas
was the ability to predict the presence or absence of sexual
complaints. Finally, the convergent and divergent construct
validity was good (ter Kuile, Brauer, & Laan, 2006).
As can be seen in Table 1, analysis of the FSFI scores
indicated signiﬁcantly lower levels of desire, arousal, lubri-
cation,orgasm,andsatisfaction,andsigniﬁcantlyhigherlevels
of pain in the dyspareunia group than the control group
(p\.01). These results serve as a validity check on the clas-
siﬁcation of women as sexually functional and dysfunctional.
Data Analysis
VPA data were entered in a computer program. After artefact
deletion, peak-to-through-amplitude was calculated for each
remaining pulse, and averaged over 30-s epochs. For the
baseline recording, a mean baseline score per participant was
calculated. For the erotic stimulus, a mean VPA difference
score was calculated by averaging all epochs (6) of the erotic
stimulus minus the mean preceding baseline.
The genital arousal data were evaluated in a 2 (Group) 9 3
(Instruction)ANOVA,withmeanVPAdifferencescoresasthe
dependent variable. In order to investigate differences in sub-
jective experience, the three subscales, negative and positive
affect, and genital sensations were evaluated in 2 (Group) 9 3
(Instruction) ANOVAs. For all analyses, two-tailed tests were
usedwithasetat.05.Weusedfasaneffectsizemeasureforthe
ANOVA’s, with f being calculated as a function of g
2 (see
Cohen, 1988, p. 284), and Cohen’s d for Tukey HSD post-hoc
contrastsbetweeninstructionconditions.Forthesakeofclarity,
all effect sizes were expressed as d’s. For the purpose of
interpretation, d = 2f (see Cohen, 1988, p. 276). Cohen con-
sidered effect sizes as small (d = .20), medium (d = .50), and
large (d = .80).
Data of one participant with dyspareunia and one sexually
functional woman were excluded from analyses. The data of
the sexually functional woman were excluded because of too
manyartefactsintheassessmentofVPA.Theparticipantwith
dyspareuniawasexcludedfromtheanalysesbecausetheinitial
doubt of both the experimenter and the gynecologist about the
diagnosis was further supported by inconsistencies in her
answers to the questions about sexual dysfunction. Due to
technical failures,bothVPA dataandsubjectiveratingsofone
womanwithdyspareuniawerelost,andonlysubjectiveratings
for another woman with dyspareunia were lost. Therefore, the
VPAanalysisconsistedofdataof48womenwithdyspareunia
and 24 women without sexual complaints. The distribution of
participants in the three instruction conditions was as follows:
Of the 48 women with dyspareunia, 17 participants received
the pain instruction, 15 the sexual enjoyment instruction, and
16 the neutral instruction. The number of women without
480 Arch Sex Behav (2009) 38:476–485
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and 7, respectively.
Prior to analysis, all dependent variables were examined
for the assumptionofnormality (Tabachnick &Fidell,2001).
Data for VPA difference scores and the subscales negative
and positive affect had a positively skewed distribution. For
VPA, a square root transformation was applied, for negative
affect a reciprocal transformation was applied, and for posi-
tive affect a logarithmic transformation.
To assess if there were any differences in baseline levels
of genital responding prior to the erotic ﬁlm clips between
groups and conditions, the data were compared using a 2
(Group) 9 3 (Instruction Condition) ANOVA. It was found
that VPA baselines did not signiﬁcantly differ between the
two groups and three instruction conditions as there were no
signiﬁcant main or interaction effects (all Fs\1).
In addition, to verify that the erotic stimulus facilitated
genital responsiveness, a 2 (Group) 9 3( I n s t r u c t i o nC o n d i -
tion) 9 2 (Film Type: Neutral vs. Erotic) MANOVA was
conducted with mean baseline VPA levels and mean VPA
levels during the erotic clip as the dependent variables. The
analysis yielded a main effect of Film Type, F(1, 66) =
186.73, p\.01, indicating a signiﬁcant increase in genital
responses during exposure to the erotic stimulus than during
the neutral stimulus. Follow-up tests indicated that, in every
instruction condition, women with and without dyspareunia
reacted with a signiﬁcant increase in genital response to the
erotic ﬁlm (p\.01). It thus can be concluded that the erotic
ﬁlm was effectivein eliciting genital arousal in both groups of
women during all instruction conditions.
Results
Preliminary Analyses
Itisconceivablethattheinsertionofavaginalprobetomeasure
arousalelicitsgenitalpaininwomenwithdyspareuniawhereas
it may cause no discomfort in controls. If so, experiences of
pain before or during the experimental manipulation, espe-
cially in the genital-pain instruction, may have affected the
impact of the manipulation differently in the two groups. For
instance, painful experiencesmay strengthen theimpact ofthe
genitalpaininstructioninsymptomaticwomen.Therefore,we
checked whether the insertion of the vaginal probe caused
more discomfort/pain in symptomatic women than in control
women.Theycouldindicatetheirlevelofdiscomfortonaﬁve-
point Likert scale, ranging from 1 (not at all) to 5 (intensely).
Themeanlevelofdiscomfortinthedyspareuniagroupwas1.7
(SD = 0.8)versus1.4(SD = 0.7)inthecontrolgroupanddid
notsigniﬁcantlydifferbetweengroups,t(70) = 1.44,p[.15).
Pertaining to discomfort due to insertion of the probe, 24
symptomatic women (50%) reported ‘‘not at all’’, 16 (33.3%)
‘‘very low’’, and six women (12.5%) ‘‘moderate’’. Only two
symptomatic women reported considerable discomfort. Exclu-
sion of their data did not change the results.
Effects of the Experimental Manipulation
Genital Sexual Arousal
Table 2 shows untransformed mean VPA responses in the
three instruction conditions. A 2 (Group) 9 3 (Instruction)
ANOVA for mean square root transformed VPA difference
scores yielded a marginally signiﬁcant main effect for Instru-
ction, F(2, 66) = 2.48, p = .092, d = 0.54. Participants ten-
ded,asexpected,torespondwithlowestlevelsofgenitalsexual
arousaltotheeroticstimuluswhenitwasprecededbythegeni-
tal pain instruction and with highest levels of genital arousal
when it was preceded by the sexual enjoyment instruction.
Tukey HSD contrasts showed that genital arousal responses
were only different between the genital pain instruction con-
ditionandthesexualenjoymentinstructioncondition(p = .06,
d = 0.67), although it was still a marginally signiﬁcant effect.
Subjective Self-Reports: Negative and Positive Affect,
and Genital Sensations
Table 2showsuntransformedsubjectiveratings.A2(Group) 9
3(Instruction)ANOVAwasconductedwithreciprocallytran-
sformedratingsofnegativeaffectasthedependentvariable.A
main effect for Instruction was found, F(2, 65) = 5.27, p\
.01, d = 0.80, indicating that, in linewith predictions, women
who received the genital pain instruction reported highest
levels of negative affect, whereas women who received the
sexual enjoyment instruction reported lowest levels of nega-
tive affect. Tukey HSD contrasts showed that the level of
negative affect differed signiﬁcantly between the two exper-
imental conditions (genital pain versus sexual enjoyment)
(p\.05, d = 0.86) on the one hand, and marginally signiﬁ-
cant between the sexual enjoyment instruction condition and
the neutral instruction condition on the other hand (p = .07,
d = 0.68).Inaddition,amarginallysigniﬁcantmaineffectfor
Group was found, F(1, 65) = 3.70, p = .059, d = 0.48, sig-
nifying that the dyspareunia group had overall marginally
higher ratings of negative affect than the control group.
For ratings of (logarithmically transformed) positive
affect, a 2 (Group) 9 3 (Instruction) ANOVA yielded a
marginal interaction effect, F(2, 65) = 2.98, p = .058, d =
0.60. Subsequent t-tests were conducted to test for group
differences per instruction condition. These analyses indi-
cated that signiﬁcant group differences were observed only
for the sexual enjoyment instruction condition, such that
the dyspareunia group reported signiﬁcantly lower levels of
positive affect than the control group, t =- 2.80, p\.05,
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123d = 1.24. Next, follow-up contrasts were conducted to see
howratingsofpositiveaffectwereinﬂuencedbyinstructionin
each groupseparately. Analyses showed that, in the dyspareu-
nia group, no signiﬁcant differences in positive affect ratings
existed between the three instruction conditions. Instruction
did inﬂuence positive affect in the sexually functional group:
TukeyHSDcontrastsrevealedthatsexuallyfunctionalwomen
reportedmarginallysigniﬁcantlowerpositiveaffectwhenthey
received the pain instruction (p = .097) or the neutral instru-
ction (p = .081) as compared to the sexual enjoyment instru-
ction.Womendidnotdifferintheirratingsofpositiveaffectin
the genital pain and neutral instruction condition. Finally, a 2
(Group) 9 3 (Instruction) ANOVA with ratings of genital
sensations as the dependent variable revealed no signiﬁcant
main or interaction effects.
Manipulation Check
Withrespecttothe genitalpaininstruction,15(88%)outof 17
women with dyspareunia answered that they thought that the
actress experienced pain during intercourse against 2 (22%)
out of nine control women. A subsequent chi-square test
revealed that the percentage of women who thought that the
actress experienced pain during intercourse was signiﬁcantly
higher in the dyspareunia group than in the control group,
v
2(1) = 11.33, p\.01. This ﬁnding indicates that the genital
pain instruction was especially credible for symptomatic
women. With respect to the sexual enjoyment condition, the
majority of women answered to the question ‘‘What is your
opinion about the actress’ behavior?’’ with statements signi-
fying that the actress had exaggerated her expressions of
enjoyment. It was impossible to determine whether these
statements indicated that the instruction was credible or not.
Correlations Between Genital Sexual Arousal
and Subjective Self-Reports
Pearson product-moment correlations were calculated
between mean VPA difference scores and mean scores for
ratings of genital sensations, positive and negative affect
collapsed across instruction conditions and groups. Only a
signiﬁcant and positive correlation was found between VPA
levels and genital sensations, r(69) = .27, p\.05.
Discussion
This study was the ﬁrst to investigate directly the effects of
experimentally manipulated appraisal of a sexual stimulus on
sexual arousal in women with and without dyspareunia. The
main ﬁndings can be summarized as follows: (1) Appraisal of
a sexual stimulus (erotic ﬁlm fragment) appeared to modulate
genital arousal responses and evaluations of negative affect.
(2) Whereas women with dyspareunia did not differ in their
genital responsiveness from sexually functional women, they
Table 2 Mean scores for
genital sexual arousal and mean
ratings on the subscales negative
affect, positive affect, and
genital sensations
Note: The table presents
untransformed data
Condition Dyspareunia (n = 48) Controls (n = 24) Combined (n = 72)
M SD M SD M SD
Genital sexual arousal (VPA)
Pain 1.17 0.87 1.34 0.85 1.23 0.85
Sexual enjoyment 1.79 1.24 2.23 1.79 1.95 1.43
Neutral 1.83 1.06 1.33 1.14 1.68 1.08
Combined 1.59 1.08 1.63 1.32
Negative affect
Pain 2.04 0.97 1.61 0.62 1.89 0.88
Sexual enjoyment 1.52 0.70 1.08 0.13 1.36 0.60
Neutral 1.79 0.91 1.71 0.64 1.77 0.82
Combined 1.80 0.88 1.47 0.57
Positive affect
Pain 2.21 0.81 2.56 0.94 2.33 0.86
Sexual enjoyment 2.39 1.07 3.58 0.88 2.82 1.14
Neutral 2.91 1.31 2.54 1.25 2.80 1.10
Combined 2.50 1.10 2.89 1.09
Genital sensations
Pain 2.64 0.85 3.32 1.59 3.00 1.32
Sexual enjoyment 2.86 1.78 4.29 1.34 3.66 1.68
Neutral 3.16 1.42 2.89 1.54 3.02 1.46
Combined 2.88 1.36 3.52 1.58
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123reported overall higher levels of negative affect to the erotic
stimulus. (3) The sexually functional women seemed more
susceptible to the appraisal manipulations given that the
largest differences in positive affect resulting from the
instructions were found in this group.
The experimental manipulation of appraisal of a sexual
stimulus appeared to evoke the intended patterns of genital
arousal levels. That is, women who received negative infor-
mation concerning the erotic ﬁlm fragment (focus on genital
pain) prior to viewing the fragment tended to respond with
lower levels of genital arousal as compared to women who
received positive information (focus on sexual enjoyment).
These results concur with the ﬁndings obtained by Beck and
Baldwin (1994) in their study on instructional control of
genital responding in sexually functional women. They found
that women who successfully suppressed their levels of gen-
ital arousal reported the use of negative cognitive evaluations
regarding the ﬁlm or the sexual acts. Moreover, the present
results corroborate the modulatory effects of appraisal on
physiological responses to other emotional stimuli as reported
in earlier studies (see, e.g., Ochsner & Gross, 2005).
Although genital arousal levels in the control condition
(neutral information) were, as expected, in between the levels
in the two experimental conditions, the effect of the infor-
mation about the sexual stimulus on genital responsiveness
was only marginally signiﬁcant when the three instruction
conditionswerestatisticallycompared.Unfortunately,follow-
up contrasts revealed that differences in genital responding
between the two experimental conditions were also margin-
ally signiﬁcant (p = .06).However,theeffectsize(d = 0.67)
that was obtained, points to the magnitude of the impact of
appraisal on subsequent genital arousal in the two experi-
mentalconditions.Asthemediumeffectsizeindicatesthatthe
samplesizesinthepresentstudyweretoosmall,itthereforeis
conceivable that the study was not sufﬁciently powered to
substantiate these differences. Taken into consideration this
mediumeffectsize,ana-valueof.05,andapowerof.80,only
a larger sample size -at least 36 participants per cell- would
ﬁnd a signiﬁcant differential effect of appraisal of the sexual
stimulusongenital arousal responses. Following this, it would
beadvisabletoreplicatethepresentstudywithalargersample
size in order to arrive at a more solid conclusion regarding the
differential impact of appraisal of sexual stimuli on genital
responding.
Both women with and without dyspareunia tended to
respond with lower levels ofgenital arousal to the genital pain
instruction in contrast to the sexual enjoyment instruction.
This observation supports our hypothesis that the modulatory
effects of appraisal on sexual arousal refer to a general
mechanism in women, irrespective of sexual function status.
Exploratory analysis revealed that the dyspareunia group
didnotdifferintheirgenitalresponsivenessfromcontrols.The
absenceofdifferences in genital arousalbetween women with
and without dyspareunia concurs with previous laboratory
research showing that, relative to controls, women with dys-
pareunia(Braueret al.,2006;Braueret al.,2007;Payneet al.,
2007) and also women with sexual arousal dysfunction (e.g.,
Brotto, Basson, & Gorzalka, 2006; Laan, van Driel, & van
Lunsen, 2008; Meston & Gorzalka, 1996; Middleton, Kuffel,
&Heiman,2008;Morokoff&Heiman,1980;Salemink&van
Lankveld, 2006) were equally genitally responsive. These
cumulativeﬁndingspointtoalackofphysiologicaldifferences
between women with and without superﬁcial dyspareunia, at
least under laboratory conditions.
The experimental manipulation of appraisal of a sexual
stimulus also had the intended impact on ratings of negative
affect such that women who received the genital pain
instruction reported signiﬁcantly more negative affect than
women who received the sexual enjoyment instruction. In
addition, the dyspareunia group reported overall marginally
signiﬁcantly more negative affect in response to the erotic
stimulus than the control group, with a medium effect size
(d = 0.48). This latter ﬁnding parallels those of previous
research in women with dyspareunia as well as other female
sexualdysfunctiongroups(e.g.,Braueret al.,2007;Brauer,de
Jong, Huijding, Laan, & ter Kuile, 2008; Laan et al., 2008;
Meston,2006;Morokoff&Heiman,1980),demonstratingthat
dysfunctional women report more negative affect to sexual
stimuli in general. Elevated reports of negative affect in
women with dyspareunia have not only been restricted to the
laboratory context, but have also been observed in the home
situation (Brauer, ter Kuile et al., 2008; Nunns & Mandal,
1997; van Lankveld et al., 1996). These cumulative ﬁndings
point to a negative appraisal of sexual stimuli associated with
sexual dysfunction in women.
The impact of appraisal of a sexual stimulus on ratings of
positiveaffectseemedtobeespeciallyapparentinthesexually
functional group. These women reported signiﬁcantly higher
levels of positive affect when they received the sexual enjoy-
ment instruction than when they received the genital pain
instruction and neutral instruction, respectively. Relative to
controls, women with dyspareunia reported signiﬁcantly less
positive affect in the sexual enjoyment instruction condition.
Since the same sample of symptomatic women also experi-
enced less positive affect during exposure to sexual stimuli in
the experimental study that was conducted prior to the present
one (Braueret al., 2006), this would suggest that women with
dyspareunia report less positive affect to sexual stimuli in
general. Again,it ispossiblethat thestudy wasnot sufﬁciently
poweredtosubstantiatethedifferencesbetweenthetwogroups
in the genital pain instruction condition.
All in all, the current research provided a unique experi-
mentalexplorationof theeffects of appraisal of sexual stimuli
on subsequent sexual arousal in both sexually functional and
dysfunctionalwomen.Basedonthereasoningthatinstructions
regarding a sexual stimulus inﬂuence the appraisal of that
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123stimulus, the present results provide preliminary support for
currentinformationprocessingmodelsonsexualarousaltothe
extent that appraisal is assumed to modulate levels of genital
and subjective sexual arousal (Janssen et al., 2000; Laan &
Janssen, 2007). These models presume that when a stimulus
elicits predominantly sexual meaning in the memory system,
attention further enhances the processing of sexual meaning,
eventually leadingto the occurrence of a full-blown activation
of genital as well as subjective arousal responses. In contrast,
inhibition of genital and subjective sexual responding can be
understood to involve a predominantly non-sexual or emo-
tionally negative appraisal of relevant stimuli. The sexual
enjoymentinstructioninthepresentstudymighthaveeliciteda
positive meaning (appraisal) of the erotic ﬁlm fragment,
leading to enhanced genital arousal responses and reduced
levels of negative affect, whereas the instruction with a focus
ongenitalpainmighthaveprovokedapredominantlynegative
appraisal of the sexual stimulus, leading to impaired genital
responding and attenuated negative affect.
The observation that the erotic stimulus elicited genital
arousal responses after the genital pain instruction in compar-
ison to baseline corresponds with previous studies demonstrat-
ing that in women an automatized genital response to sexual
stimuli occurs, even when these stimuli have a threatening
content(e.g.,Both,Everaerd,&Laan,2003;Laanetal.,1995;)
or are presented in a threatening context (e.g., Brauer et al.,
2007; ter Kuile et al., 2007). These cumulative ﬁndings can be
explained in terms of the above information processing model
on sexual arousal (Janssen et al., 2000; Laan & Janssen, 2007)
which posit that different levels of cognitive processing dif-
ferentially inﬂuence sexual arousal responses. More precisely,
when exposed to a sexual cue, the initial -unconscious- app-
raisal of that cue automatically elicits a genital response. As a
next step, the conscious appraisal of the stimulus as emotional
(e.g., ‘‘this is [not] a sexual arousing stimulus’’) further deter-
mines whether or not a full-blown genital response will occur
together with a subjective experience of sexual arousal. Thus,
whereas exposure to the erotic stimulus immediately elicited
genitalresponses,thegenitalpaininstructionmighthavebiased
the conscious appraisal of the erotic ﬁlm fragment, such that
further genital responding was impaired.
Although women with dyspareunia and controls reacted
genitally similarly under the same laboratory conditions, we
speculate that differences in genital responding between these
groups of women may become apparent in the more natural-
istic situation at home. We expect that the control group only
appraised the sexual stimulus as negative in the laboratory
setting, because they were inﬂuenced by negative information
regarding painful intercourse prior to watching the erotic
stimulus. It is assumed that they normally appraise sexual
stimuli in a positive way, based on past positive sexual expe-
riences.Conversely,insymptomaticwomen,itishypothesized
that their memories contain more, or more easily accessible
threat- or fearful-related information based on prior sexual
experiences (e.g., Barlow, 1986; Everaerd, Both, & Laan,
2006; Janssen et al., 2000; van der Velde, & Everaerd, 2001).
Hence, they may appraise daily life sexual situations in a pre-
dominantly non-sexual, negative way (e.g., ‘‘intercourse is
painful’’).Inthisrespectitisinterestingtonotethatthemajority
ofsymptomaticwomen,butonlyaminorityofcontrolwomen,
concurredwiththesuggestioninthegenitalpainconditionthat
the actress was experiencing pain. This suggests that symp-
tomatic women more readily associate a sexual situation with
pain.Inconclusion,ourstudysuggeststhatappraisalofasexual
situation is an important determinant in subsequent genital
responding and experienced affect in women, irrespective of
their sexual function status.
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